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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily conduct a test of 
diversity hand-over between cells or sectors at a low 
cost. 

SOLUTION: Data spreading means 105-1, 105-2 of each 
system spread transmission data by using spread codes 
with different phases, transmission power control means 
106-1, 106-2 of each system gradually attenuate the 
power of one system and gradually amplify the power of 
the other system, a radio frequency transmission means 
107 converts a frequency of a transmission signal of 
each system receiving power control in this way into a 
radio frequency, an antenna 109 transmits the signal 
with the radio frequency. A radio frequency reception 
means 110 receives the signal from a mobile station to 
be tested receiving this transmission signal via the antenna 109, despreading means 111-1 
and 1 11-2 of each system despread the signal with the same spread codes as the spread 
codes above, and a reception signal decoding maximum ratio synthesis means 112 applies 
maximum ratio synthesis and decodes to the despread signals of each system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the mobile station testing device and approach of 
examining actuation of a mobile station in the mobile communication system which applied the CDMA 
(Code Division Multiple Access) method etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mobile station testing device and approach of 
examining actuation of a mobile station in the mobile communication system which applied the CDMA 
(Code Division Multiple Access) method etc. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which are indicated by JP,10-51852,A as 
this kind of a mobile station testing device and an approach. 

[0003] Drawing 3 is the system chart showing the configuration of the conventional mobile station 
testing device. 

[0004] The mobile station testing device shown in this drawing 3 makes in false the situation of the 
diversity hand-over which moves between the electric-wave area which two or more asynchronous base 
stations form while a mobile station talks over the telephone, is equipped with the 1st and 2nd testing 
devices 301,302 and the selection synthesizer unit 303, and is constituted. 

[0005] The 1st and 2nd testing devices 301,302 do not correspond to a base station, respectively, are 

equipped with the wireless section and the diffusion section which a single network does not illustrate, 

and a control section, and are constituted, and the modulated wave 304,305 diffused in diffusion code in 

the diffusion section is transmitted from the antenna 306,307 of the wireless section. 

[0006] The examined mobile station 310 moves the eel by the electric-wave area formed of this 

transmitted modulated wave 304,305, or the sector 308,309 in this eel (it is hereafter expressed as a 

eel/sector like illustration) to a eel / sectors 308-309, as an arrow head 3 1 1 shows. 

[0007] In the field in which a eel / sector 308,309 crosses at the time of this migration, when the 

selection synthesizer unit 303 by which the reinforcement of a communication link electric wave with a 

mobile station 310 was connected to the 1st and 2nd testing devices 301,302 detects, selection 

composition which chooses the strongest electric wave is performed. 

[0008] that is, — while the conventional testing device have many which consist of the wireless sections 
and the diffusion sections , and the control sections of a single network as mentioned above , and an 
examiner perform detailed analysis for the signal on the wireless circuit with which the approach of 
control also communicate between a testing device and a mobile station in advance and the condition of 
hardware be control sequentially ~ ****** ~ it be advance in most cases . 
[0009] 

[Problem(s) to be Solved by the Invention] However, when a diversity handover is examined in 
conventional equipment, Since two or more testing devices 301,302 are required, the trial location 
installed in the location which left these testing devices 301,302 more than predetermined needs to be 
secured and there are two or more branches (antenna 306,307) in this case [ whether in order to operate a 
diversity handover to a mobile station 310, between two or more branches is moved physically, and ] 
Since the selection synthesizer unit 303 which performs that it is necessary to form a transmitted power 
attenuator separately and selection composition of the signal received by both branches is required for 
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each equipment 301,302, there is a problem of becoming cost quantity. 

[0010] Moreover, while an examiner analyzes the control signal from a mobile station 3 10 in advance 
also about a test method, the hardware of each testing device 301,302 and selection synthesizer unit 303 
must be controlled sequentially, and there is a problem that a test method becomes complicated and 
preparation takes time amount by this. 

[001 1] This invention is made in view of this point, and it aims at offering the mobile station testing 
device and approach of examining the diversity handover between a eel or a sector easily by low cost. 
[0012] 

[Means for Solving the Problem] It decodes, after one line attenuates gradually the power of the sending 
signal of each of this diffused network at least for each by this invention diffusing a sending signal in a 
different diffusion code of a phase, carry out the back diffusion of electrons of the signal from the 
mobile station equipment which carries out wireless transmission, amplifying other networks gradually, 
and receives this sending signal in the same diffusion code as the aforementioned diffusion code after 
receiving, and maximum -ratio-compounding the signal of each of this network by which the back 
diffusion of electrons was carried out. 
[0013] 

[Embodiment of the Invention] The 1st mode of this invention takes the configuration possessing two or 
more diffusion means by which at least each diffuses a sending signal in diffusion code from which a 
phase differs, two or more transmitted power control means which control said diffused power of the 
sending signal of each network according to an individual, and the transmitting means which carries out 
wireless transmission of the sending signal of each network by which said power was controlled 
according to the individual. 

[0014] According to this configuration, it becomes possible to acquire the same electromagnetic 
environment as the examined mobile station moved physically the eel/sector formed by the sending 
signal from a mobile station testing device. 

[0015] The 2nd mode of this invention is the same diffusion code as each diffusion code which a 
receiving means to receive the signal from the mobile station equipment which receives the signal 
transmitted from the transmitting means in the 1st mode, and two or more diffusion means use. The 
configuration possessing two or more back-diffusion-of-electrons means which carry out the back 
diffusion of electrons of the input signal in said receiving means, and the decode / maximum ratio 
composition means which decode by performing said maximum ratio composition of each signal by 
which the back diffusion of electrons was carried out is taken. 

[0016] According to this configuration, since selection composition is not performed but the maximum 
ratio composition is performed, a selection synthesizer unit becomes unnecessary like before, and the 
signal which received and carried out the back diffusion of electrons can attain that part and low cost- 
ization. 

[0017] While the 3rd mode of this invention specifies the diffusion code of each network in the 1st 
mode or 2nd mode, one line attenuates gradually the power control of the sending signal of each 
network which a transmitted power control means performs, and other networks take the configuration 
possessing the trial control means performed according to actuation of an examiner so that it may 
amplify gradually. 

[0018] Since an examiner should just perform [ according to this configuration ] assignment of a 
diffusion code, and an instruction of power control from a trial control means in examining, a test 
method can be simplified. 

[0019] The 4th mode of this invention takes the configuration which possesses the mobile station testing 
device of a publication from the 1st mode in mobile communication system at one of the 3rd modes. 
[0020] According to this configuration, also in mobile communication system, the same operation 
effectiveness as one of the 3rd modes can be acquired from the 1 st mode. 

[0021] As for the 5th mode of this invention, at least each diffuses a sending signal in different diffusion 
code of a phase. One line attenuates gradually the power of the sending signal of each of this diffused 
network. Other networks carried out wireless transmission, amplifying gradually, after they received the 
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signal from the mobile station equipment which receives this sending signal, the back diffusion of 
electrons of them was carried out in same diffusion code as said diffusion code, and after they 
maximum-ratio-compounded the signal of each of this network by which the back diffusion of electrons 
was carried out, they were decoded. 

[0022] According to this approach, it becomes possible to acquire the same electromagnetic 
environment as for the examined mobile station to have moved physically the eel/sector formed by the 
sending signal from a mobile station testing device, and diversity hand-over can be examined with one 
mobile station testing device. 

[0023] Hereafter, the gestalt of operation of this invention is explained to a detail with reference to a 
drawing. 

[0024] (Gestalt of operation) Drawing 1 is the block diagram showing the configuration of the mobile 
station testing device concerning the gestalt of operation of this invention. 

[0025] The mobile station testing device 100 shown in this drawing 1 is equipped with the trial main 
frame 101 and the trial control unit 102 with a microprocessor, a personal computer, etc., and is 
constituted. 

[0026] The trial main frame 101 is equipped with the data generating means 103, the diffusion code 
generating means 104-1 and 104-2, the data diffusion means 105-1 and 105-2, the transmitted power 
control means 106-1 and 106-2, the radio frequency transmitting means 107, a coupling means 108, an 
antenna 109, the radio frequency receiving means 1 10, the back-diffusion-of-electrons means 111-1 and 
111-2, and input-signal decode and the maximum ratio composition means 1 12, and is constituted. 
[0027] Moreover, the path which connects the data generating means 103 and the radio frequency 
transmitting means 107 by the diffusion code generating means 104-1, the data diffusion means 105-1, 
and the transmitted power control means 106-1 is the thing of the 1st line. The path connected by the 
diffusion code generating means 104-2, the data diffusion means 105-2, and the transmitted power 
control means 106-2 is the thing of the 2nd line. The path connected with the back-diffusion-of-electrons 
means 1 1 1-1 is the thing of the 1st line, and suppose that the path connected with the back-diffusion-of- 
electrons means 1 1 1-2 is the radio frequency receiving means 1 10, input-signal decode, and the 
maximum ratio composition means 1 12 the thing of the 2nd line. 

[0028] The data generating means 103 generates digitized voice data and digital transmission data. 
[0029] The diffusion code generating means 104-1 and 104-2 generate a diffusion code in the pattern 
and phase of arbitration. 

[0030] The data diffusion means 105-1 and 105-2 diffuse the data generated from the data generating 
means 103 in diffusion code generated from the data diffusion means 105-1 and 105-2. 
[0031] The transmitted power control means 106-1 and 106-2 control the transmitted power of the 
modulating signal modulated with the data diffused in the data diffusion means 105-1 and 105-2. 
[0032] The radio frequency transmitting means 107 changes the signal with which transmitted power 
was controlled by the radio frequency transmitting means 107 into the specified radio frequency. 
[0033] A coupling means 108 outputs the signal received with the antenna 109 to the radio frequency 
receiving means 110 while outputting the sending signal from the radio frequency transmitting means 
1 07 to an antenna 109. 

[0034] An antenna 109 receives the electric wave from a mobile station, and outputs it to a coupling 
means 108 while it carries out electric-wave transmission of the sending signal from a coupling means 
108. 

[0035] The radio frequency receiving means 1 10 receives the radio frequency signal modulated from the 
coupling means 108, and changes it into predetermined local signalling frequency. 
[0036] The back-diffusion-of-electrons means 111-1 and 111-2 carry out the back diffusion of electrons 
of the diffusion signal received with the radio frequency receiving means 1 10. 

[0037] Input-signal decode and the maximum ratio composition means 1 12 decode the received data by 
which the back diffusion of electrons was carried out to the original data, and perform the maximum 
ratio composition which adds this composite signal. 

[0038] The trial control unit 102 is operated in order that an examiner may control the trial main frame 
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101, and the trial main frame 101 is controlled by the control signal 1 13 generated according to the 
actuation. 

[0039] Namely, a control signal 1 13 models the signal with which an examiner controls each means 
103-1 12 of the trial main frame 101, and the control signal on the wireless circuit transmitted with an 
antenna 109, and can use text data now. 

[0040] In addition, the diffusion code generating means 104-1 and 104-2, the data diffusion means 105- 
1 and 105-2, and the transmitted power control means 106-1 and 106-2 may be equipped independently 
with two or more controllable networks. 

[0041] Actuation of such a mobile station testing device 100 of a configuration is explained with 
reference to drawing 2 . 

[0042] first, an examiner as conditions which make the examined mobile station 201 fixed to the 
suitable trial location generate a diversity handover After inputting the instruction which makes the 
examined mobile station 201 a talk state from the trial control unit 102 of the mobile station testing 
device 100, while inputting the instruction which specifies the 1st diffusion code of the phase of 
arbitration to one diffusion code generating means 104-1 The instruction which attenuates gradually the 
transmitted power of the modulated wave diffused in the 1st diffusion code is inputted. 
[0043] Furthermore, while inputting the instruction which specifies the 2nd diffusion code of the phase 
of different arbitration from the 1st diffusion code to two diffusion code generating means 104-2, the 
instruction which makes the transmitted power of the modulated wave diffused in the 2nd diffusion code 
amplify gradually is inputted. 

[0044] The control instruction about the handover which doubles and communicates on a wireless 
circuit required for the mobile communication system in the meantime may be inputted. Each above 
instruction is notified to the trial main frame 101 by the control signal 113 from the trial control unit 
102. 

[0045] Each modulating signal diffused in 1st and 2nd diffusion code with the test initiation according 
to such instruction conditions is transmitted as a modulated wave 202,203 from an antenna 109, after the 
power is controlled by the radio frequency transmitting means 107 and changed into a radio frequency 
with the radio frequency transmitting means 107. A eel / sector 204 is formed of this modulated wave 
202,203. 

[0046] Then, the modulated wave 203 diffused in 2nd diffusion code is amplified at the same time the 
spreading-in 1st diffusion code modulated wave 202 declines. 

[0047] After the back diffusion of electrons is carried out by the back-diffusion-of-electrons means 111- 
1 and 111-2, the modulated wave signal received with the radio frequency receiving means 1 10 through 
the antenna 109 on the other hand from the examined mobile station 201 which exists in a eel / sector 
204 is compounded by input-signal decode and the maximum ratio composition means 1 12, and it 
restores to it. In the meantime, the mobile station testing device 100 and the examined mobile station 
201 may communicate the control signal of arbitration on a wireless circuit. 

[0048] According to the mobile station testing device 100 of the gestalt of this operation, transmit data 
thus, by the data diffusion means 105-1 of each network, and 105-2 At least each is diffused in diffusion 
code from which a phase differs. The power of the sending signal of each of this diffused network by the 
transmitted power control means 106-1 of each network, and 106-2 Attenuate one line gradually and 
make other networks amplify gradually, and after changing into a radio frequency the sending signal of 
each network for which power control was performed in this way with the radio frequency transmitting 
means 107, wireless transmission is carried out from an antenna 109. After the radio frequency receiving 
means 1 10 receives the signal from the examined mobile station 201 which receives this sending signal 
through an antenna 109, the back diffusion of electrons is carried out in the back-diffusion-of-electrons 
means 1 1 1-1 of each network, and diffusion code same at 1 1 1-2 as said diffusion code. It constituted so 
that it might decode, after maximum-ratio-compounding the signal of each of this network by which the 
back diffusion of electrons was carried out with input-signal decode and the maximum ratio composition 
means 112. 

[0049] By this, it becomes possible to acquire the same electromagnetic environment as for the 
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examined mobile station 201 to have moved physically the eel / sector 204 formed by the sending signal 
from an antenna 109, and diversity hand-over can be examined with one mobile station testing device 
100. 

[0050] Therefore, an examiner cannot make the troublesome activity of installing in the location which 

left two mobile station testing devices also at the lowest like before do, and can narrow a trial location. 

[0051] Moreover, since there is a mobile station testing device 100, as compared with two conventional 

mobile station testing devices, a testing device can be created by the part and low cost. 

[0052] Moreover, since an examiner should just perform assignment of a diffusion code, and an 

instruction of power control from the trial control unit 102 in examining, a test method can be 

simplified. 

[0053] 

[Effect of the Invention] As explained above, according to this invention, the diversity handover 
between a eel or a sector can be easily examined by low cost. 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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